Ultrasound facilitates transduction of naked plasmid DNA into colon carcinoma cells in vitro and in vivo.
One approach to improve the efficacy of in vivo gene therapy, with the aim at enhancing expression of the transgene, involves utilization of mechanical forces to facilitate transduction of DNA into cells. In this study, we evaluated the feasibility of mechanical insonation in gene transfers with naked DNA plasmid loading both in vitro and in vivo. We used an ultrasound probe, which can focus the ultrasonic beam in the exit zone of the probe. The reporter pcDNA3-lacZ plasmid, containing Escherichia coli lacZ or the beta-galactosidase gene (beta-gal), and the neomycin 3'-phosphotransferase gene (neo), was used for evaluation of transfer efficiency. Expression of beta-gal in MC38 murine colon carcinoma cells was measured after insonation of 20 W/cm2 with continuous 1.0-MHz wave exposure. In a transient assay, significant numbers of cells were transduced with the beta-galactosidase gene. After cells were treated with geneticin, we also observed a difference in colonogenicity between noninsonated and insonated groups. When MC38 cells were implanted in syngeneic mice and plasmid was injected, the insonation that followed facilitated beta-galactosidase expression. These results indicate that insonation represents a potential approach for gene therapy when combined with naked DNA plasmid injection.